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Is the Australian smoking population hardening?
Abstract
Background The hardening hypothesis proposes that as smoking rates decline, the remaining smokers
will become hardcore and resistant to quitting. This group of highly resistant quitters will potentially
require more individualistic approaches to cessation and harm reduction. The harm reduction approach
(specifically e-cigarettes) has been proposed as an option to address hardened Australian smokers. We
tested the hardening hypothesis by analysing the rates of hardcore smoking in the Australian smoking
population between 2010-2016. Methods Data were drawn from three waves of the National Drug
Strategy Household Survey (NDSHS) in 2010, 2013 and 2016. Two different definitions were used to
assess hardcore smoking to arrive at an upper and lower rate. Logistic regression assessed hardcore
smoker characteristics for both definitions of hardcore smoker. Results The most inclusive definition of
hardcore smoking (i.e., a smoker with no plan to quit) showed a significant decline in hardcore smoking
between 2010 and 2016 (5.49% - 4.85%) In contrast, the prevalence of hardcore smoking using the most
stringent definition (i.e., a current daily smoker of at least 15 cigarettes per day, aged 26 years or over,
with no intention to quit, a lifetime consumption of at least 100 cigarettes, and no quit attempt in the past
12 months) did not change significantly between 2010 and 2016. Conclusion The observed trends in the
prevalence of hardcore smokers (i.e., either stable or declining depending on the definition) suggest that
the Australian smoking population is not hardening. These results do not support claims that remaining
smokers are becoming hardcore.
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Abstract
Background
The hardening hypothesis proposes that as smoking rates decline, the remaining smokers will
become hardcore and resistant to quitting. This group of highly resistant quitters will
potentially require more individualistic approaches to cessation and harm reduction. The
harm reduction approach (specifically e-cigarettes) has been proposed as an option to address
hardened Australian smokers. We tested the hardening hypothesis by analysing the rates of
hardcore smoking in the Australian smoking population between 2010-2016.
Methods
Data were drawn from three waves of the National Drug Strategy Household Survey
(NDSHS) in 2010, 2013 and 2016. Two different definitions were used to assess hardcore
smoking to arrive at an upper and lower rate. Logistic regression assessed hardcore smoker
characteristics for both definitions of hardcore smoker.
Results
The most inclusive definition of hardcore smoking (i.e., a smoker with no plan to quit)
showed a significant decline in hardcore smoking between 2010 and 2016 (5.49% - 4.85%)
In contrast, the prevalence of hardcore smoking using the most stringent definition (i.e., a
current daily smoker of at least 15 cigarettes per day, aged 26 years or over, with no
intention to quit, a lifetime consumption of at least 100 cigarettes, and no quit attempt in the
past 12 months) did not change significantly between 2010 and 2016.

Conclusions
The observed trends in the prevalence of hardcore smokers (i.e., either stable or declining
depending on the definition) suggest that the Australian smoking population is not hardening.
These results do not support claims that remaining smokers are becoming hardcore.

Introduction
Smoking prevalence has declined dramatically in many developed countries over the
past several decades. In countries where the tobacco epidemic is in its mature phase there is
an increasing focus on the hardening hypothesis. The hardening hypothesis proposes that as
smoking rates continue to decline at a population level, the remaining smokers are more
resistant to quitting.[1] These remaining smokers are often referred to as hardcore smokers.
While there is a relationship between hardcore smoking and hardening, the mere existence of
hardcore smokers in a population does not, by itself, indicate hardening. Instead, hardening is
proposed to occur when there is an increase in hardcore smoking prevalence rates coupled
with a decline in overall smoking prevalence. [2] There are also other indicators of hardening
in the smoking population, such as i) increasing levels of psychological distress ii) declining
numbers of quit attempts iii) high levels of cigarette consumption iv) declining support for
tobacco control policies and v) increased levels of socioeconomic disadvantage amongst
smokers.[3]
In Australia, results from the 2016 National Drug Strategy Household survey
(NDSHS) show that the prevalence of smoking has continued to decline over the past two
decades (e.g., falling from 23.20% in 2001 to 14.90% in 2016).[4] While this decline appears
to be continuing, it may be slowing as reflected by the non-significant change in daily
smoking prevalence between 2013 and 2016 (from 12.80% to 12.20%). [4] In addition, other
trends between 2013 and 2016 collectively suggest hardening may be occurring in the
Australian population. In particular, between 2013 and 2016, available data show that: i) the
rate of weekly cigarette consumption did not significantly decrease, ii) the smoking
prevalence rate was static, iii) 1 in 3 smokers stated that they intended to continue to smoke
and iv) support for tobacco control policies declined slightly. [4]

Issues surrounding hardcore smoking and hardening are becoming increasingly
relevant in the context of electronic cigarette use. That is, proponents of individually focussed
tobacco harm reduction argue that the slowing decline in prevalence rates suggests a need for
greater access to e-cigarettes to address the needs of smokers who will not or cannot quit.[5]
Australian data on e-cigarette use were first collected in the NDSHS in 2013. Between 2013
and 2016 there was a significant increase in e-cigarette use across all age groups with 30% of
smokers having tried an e-cigarette and 50% of smokers aged under 25 having tried an ecigarette.[4] The rapid rise in the popularity of e-cigarettes, coupled with the stall in
prevalence and possible hardening of Australian smokers has fuelled claims that e-cigarettes
should be made available as a harm reduction intervention for hardcore smokers. This type
of claim was evident in the submissions made to the Australian Government’s review of ecigarettes during 2017. For example:
It appears with the stalling in our quit rates that we do indeed need something new,
and we are getting down to a hard core of smokers that either gain so much benefit
and enjoyment out of smoking or else are so deeply addicted that we do need this
disruptive technology. [6]
Adult smoking rates in Australia have stalled over the last 3 years. New and
innovative solutions such as e-cigarettes are needed if Australia is to reach its target
of 10% smoking by 2018.[7]

One key challenge in the literature is that definitions of hardcore smoking vary
considerably. For example, the least stringent definition operationalises hardcore smoking in
relation to a single variable - no intent to quit .[8] Other definitions operationalise hardcore
smoking in relation to multiple variables. Emery et al. for instance, define a hardcore smoker
using six criteria.[9] The different definitions have led to variations in the prevalence

estimates of hardcore smokers, and make it difficult to compare results between studies. The
rates of hardcore smokers tend to be lower as more variables are included in the
operationalisation of hardcore smoking.

For example, Costa et al demonstrated that a

measure of hardcore smoker based on two variables (no intent to quit and no life time quit
attempts) estimated the prevalence of hardcore smoking nine times higher than a more
comprehensive definition based on no intent to quit, no lifetime quit intent, 5 year smoking
history and heaviness of smoking index.[10] Likewise Docherty et al studied multiple
definitions of hardcore smoker within the same sample; this included the less stringent
definition (no intent to quit) which returned a prevalence rate of more than double the
definition that required no intent to quit and a time to first cigarette of less than 30
minutes.[8] Given the lack of a single definition of hardcore smoking, in the present paper we
investigate the extent of hardcore smoking in Australia using two definitions noted above: the
least stringent definition utilised by Docherty et al. that operationalises hardcore smoking as
no quit intent, and Emery et al’s more stringent definition.
It has been argued that hardening is most relevant in countries which are in the
advanced stages of the tobacco epidemic.[11] This is because although these countries have
experienced large declines in smoking prevalence rates, these declines may have been uneven
across different segments of the population. In particular, despite comprehensive tobacco
control efforts in the Australian context, smoking prevalence rates remain high in some
disadvantaged populations, such as Aboriginal and Torres Strait Islanders, those from low
socio-economic backgrounds, and people with higher levels of psychological distress.[12] It
is important to note that Australian smokers face some of the most stringent restrictions that
are actively designed to make smoking socially unacceptable. They are also subject to
substantial public health campaigns extolling the health impacts of smoking. Because of these

factors, the Australian environment should reflect a softening (rather than hardening) in
which smokers become more receptive to quitting.[13]
Previous work examining the prevalence of hardcore smoking rates in Australia
utilised national level survey data up to 2010.[14-16] These studies indicate some weak
mixed evidence for hardening amongst low socio-economic smokers, but nonetheless the
rates of hardcore smoking were very low at around 2.00% prevalence.[14] The first
Australian research on hardening in the Australian context published since the 2016 National
Drug Strategy Household Survey (NDSHS) was conducted in the state of Victoria and sought
to determine if there was an increase in hardening in that state between 2001-2016 utilising
data from annual cross sectional surveys.[17] This study measured several hardening
indicators over a significant period of

time as follows: i) daily smoking, ii) cigarette

consumption, iii) a lack of a quit attempt in the past 5 years or past 12 months, iv) a lack of
intent to quit in the next 6 months or next 30 days, and v) happiness to keep smoking. The
study identified a significant decline in the rate of smokers classified as hardcore from
17.20% in 2001 to 9.10% in 2016 and concluded that the findings do not support claims of
hardening amongst Australian smokers.
This present study is the first national analysis of hardening amongst Australian
smokers since the results of the 2016 NDSHS results were released. The present study is
needed because, with the exception of the recent study from Victoria (Australia), previous
studies on hardening in Australia occurred in a period in which there were continuous
substantial declines in prevalence rates and a relative absence of e-cigarettes. The overall
objective of the present study was to investigate whether Australian smokers have hardened
by calculating hardcore smoking rates derived from data from the NDSHS from 2010 – 2016.
This time period captures national reporting of e-cigarette use by the NDSHS and includes
the period 2013-2016 in which no significant declines were achieved in prevalence rates.

Moreover, recognising the great variability in definitions of hardcore smoking, this study
utilises two different definitions in order to capture the highest and lowest rates of hardcore
smoking in Australia. The specific aims of this study are to: i) identify if the Australian
smoking population experienced hardening between 2010 -2016 as evidenced by increasing
proportions of hardcore smokers in the smoking population; 2) demonstrate the effect of
different operational definitions of the hardcore smoker concept on prevalence rates; and, 3)
determine whether factors such as psychological distress or socio-economic status continue to
be associated with a hardcore smoking profile amongst Australian smokers. As a final aim,
this paper also explored whether the rates of smoking and the prevalence of hardcore
smoking differed between males and females. This is important given that research has
consistently identified sex differences in the prevalence of smoking, and also because sex is a
potential predictor of hardcore smoking.
Methods
Data
Data are from three waves of the National Drug Strategy Household Survey (NDSHS)
from 2010, 2013 and 2016. The NDSHS are household based, cross-sectional, and
nationally representative surveys of drug use behaviour with a sample of approximately 24
000 per wave and a response rate of around 50%. The target population was non-institutional
residents of Australia aged 12 years and older. More information on the NDSHS
methodology is available at: https://www.aihw.gov.au/about-our-data/our-datacollections/national-drug-strategy-household-survey.

Measures
Smoking status
All participants were asked questions about smoking behaviours. Current smokers
were defined as participants who smoked any tobacco products on a daily, weekly or less
than weekly basis.
Hardcore smokers
As hardcore smoking rates tend to decrease with greater numbers of variables, we
utilised two definitions to determine hardcore smoking rates at both the most stringent and
least restrictive scenarios.[8, 10] First, we simply included all respondents who answered the
question “Are you planning on giving up smoking?” with the response: “No, I am not
planning to give up”. This highly inclusive definition is consistent with the study by Docherty
et al and was chosen in order to achieve a high rate of hardcore smokers in Australia. [8]
However, this approach is also premised on the assumption that in the Australian context a
smoker who has no intention to quit is likely to possess “extensive knowledge about the
hazards of smoking” and will encounter “substantial social disapprobation of smoking”
thereby satisfying hardcore smoker characteristics proposed by Warner and Burns.[1] For this
group of smokers we also report on number of quit attempts and consumption levels of
cigarettes as these are additional behaviours associated with a hardcore smoker profile.
The second definition aligns with the definition of hardcore smoker proposed by
Emery et al.[9] This requires a hardcore smoker to meet each of the following criteria: i)
current daily smoker, ii) aged 26 years or over, iii) lifetime consumption of at least 100
cigarettes, iv) at least 15 cigarettes per day (CPD), v) no quit attempt in the past 12 months,
and vi) no intention to stop smoking.[9] Age 26 was chosen so as to exclude smokers who
were not yet established in their smoking behaviour.[8, 9, 18-24]

Psychological Distress
The Kessler 10 scale was included in the NDSHS and measured global psychological
distress. The scale consists of 10 Likert scale items (e.g., “how often did you feel hopeless”)
examining how individuals have been feeling over the past 30 days. Item scores were
summed to provide a total K10 score, which was then split in the NDSHS data set into four
categories as follows: 1 =low, 2 =moderate, 3 =high and 4 = very high.[25]
Socio-demographic variables
Socio-demographic variables included age, sex, socioeconomic status, highest
educational qualification, and marital status. Age was examined in relation to eight
categories representing increments of 10 years (with the exception of the younger age
category). Because the number of smokers in the 12 – 18 years age category was very small,
we used the 19 – 29 years group as the reference category.
Socioeconomic status was reported in the NDSHS datasets as the Socio-Economic
Indexes for Areas (SEIFA) variable. SEIFA is an Australian Bureau of Statistics measure
which ranks geographical areas by levels of relative advantage or disadvantage. The NDSHS
reports the SEIFA variable as quintiles with 20% of the areas with the greatest overall level
of disadvantage described as the ‘lowest socioeconomic area’ and the top fifth described as
the ‘highest socioeconomic area’. Socio-demographic variables are presented in Table 1.

Statistical analyses
All analyses were performed using SAS (release 9.4, 2012; SAS Institute). Sampling
weights (absolute person weight ‘000s) were included in the analysis in order to standardise
all analysis performed to the Australian population and are reported as weighted percentages
in the results tables. Descriptive statistics were used to describe respondents’ characteristics.
Smoking prevalence and socio-demographic variables were reported as frequencies and

percentage for each survey year. Chi-square tests were used investigate any differences
across the survey years.
Logistic regression models were tested to determine the predictors of hard-core
smoking, and whether there were any changes in hardcore smoking prevalence over time.
These models were initially tested without covariates to provide an indication of the crude
relationships. The models were then tested again adjusting for all predictors (age, sex,
income, marital status, Kessler scores and education); in the remainder of this paper we refer
primarily to these adjusted odds ratios.
Given the potential sex differences with males being more likely to be hardcore
smokers, we also added a sex-by-year interaction term to the adjusted model to test whether
the prevalence of hardcore smoking in each year varied by sex.[26] A pooled dataset of all
years was used to run the logistic regression. Several of the covariates had a small percentage
of missing data; these missing data were handled by creating an additional ‘missing’ category
for the relevant variables, and then including them in the analyses.
The sample sizes were different for the less stringent definition and more stringent
definition. This reflects the varying criteria underpinning these definitions. As noted earlier,
the less stringent definition is inclusive and does not include any criteria around age. The
analyses for this definition therefore included all individuals regardless of age (i.e., aged 12
years and over). In contrast, the more stringent definition includes an age-related criterion;
that is, an individual can only be a hardcore smoker if aged 26 years and over. In order to
avoid underestimating the prevalence of hardcore smoking using this definition, the analyses
were restricted to individuals aged 26 years and over.

Results
Table 1 details the sociodemographic characteristics of smokers in each of the three
waves of the NDSHS. The characteristics of the sample in each wave were not significantly
different, with the exception of some evidence of increasing levels of disadvantage and
increases in undergraduate education with a decrease in certificate level education.
The prevalence of smoking decreased significantly from 18.10% in 2010 to 14.90% in
2016.[4] Pairwise comparisons indicated a significant decrease in daily smoking rates
between 2010 and 2013, but there were no significant differences in daily smoking rates
between 2013 and 2016.
Insert Table 1

Prevalence and Characteristics of Hardcore Smokers using Definition 1: No Intent to Quit
There was no significant change in the percentage of smokers across the three waves
with no plan to quit. Amongst this group of smokers, nearly 50% made a quit attempt in the
previous 12 months. Furthermore, the proportion of smokers who had no intent to quit and
consumed more than 15 CPD, decreased significantly from 49.24% in 2010 to 38.68% in
2016.
Insert Table 2
Table 3 shows the results of the multivariate logistic regression models examining
smokers with no intent to quit. Smokers with no plan to quit were more likely to be male,
aged 40-59 years, separated or widowed and experienced higher levels of psychological
distress. They were most likely to be drawn from the lower SEIFA quintiles and less likely to

hold higher education qualifications. The results of the sex-by-year interactions did not
indicate any significant difference between male and female rates of hardcore smoking by
survey wave.

Insert Table 3
Prevalence of Hardcore Smokers using Definition 2: Emery et al
As shown in Table 4, the prevalence of hardcore smokers according to the stringent
definition proposed by Emery et al, did not vary significantly across the three waves.[9] In
addition, no significant differences were observed across the three waves in relation to lack of
quit intent and quit attempts in the previous 12 months. However, the proportion of smokers
who smoked 15 or more cigarettes per day (‘heavy smokers’) decreased significantly between
2010 and 2016.
Insert Table 4
Table 5 details the multivariate logistic regression analysis on the pooled dataset and
demonstrates males were more likely than females to be hardcore smokers, as were those
who were separated compared with those in a married or in a de facto relationship.
Individuals aged 40 – 69 years had significantly higher odds of hardcore smoking compared
with younger adults aged 26-29 years. Furthermore, low SES (SEIFA) and high
psychological distress (K10) were linked with increased odds of hardcore smoking.
Insert Table 5

Discussion
The present study provides an important insight into the extent and characteristics of
hardcore smoking in Australia, and whether hardening is occurring. The findings of this study

are important because they suggest that hardcore smoking is not becoming more common,
nor is the Australian smoking population hardening. There were significant declines in
cigarette consumption between 2010-2016 which reflects the success of Australian tobacco
control policy initiatives designed to restrict opportunities for smoking in public and enclosed
spaces. The reduction in CPD is important because smokers who smoked less than 20CPD
were more likely to achieve success in modifying their smoking behaviour (e.g. cutting down
or quit attempts). [4]

Our first key finding is that the two different definitions of hardcore smoking led to
different prevalence rates: < 1% of the population for the most stringent definition to < 5%
for the less stringent definition. Moreover, the rates of change for hardcore smoking over
time were dependent on how it was defined. According to the less stringent definition, the
percentage of hardcore smokers decreased significantly from 5.49% in 2010 to 4.85% in
2016. This definition had no limits on cigarette consumption, smoking history or age thereby
ensuring any smoker who may be hardcore was included. By contrast, according to the more
stringent definition of hardcore smoking, the percentage of hardcore smokers was stable
between 2010 and 2016. This definition may be an underestimate as it precludes possible
hardcore smokers younger than 26 years or those smoking fewer than 15CPD. Therefore, by
including both definitions, we are able to identify that the rates of hardcore smoking in
Australia ranged between 0.80 - 4.85% in 2016.
Between 2010 and 2016, smoking prevalence significantly declined while the
proportion of smokers with no plan to quit did not significantly change. Collectively, these
findings indicate that there is not a hardening problem in Australia. Nearly half of those
smokers with no intent to quit had made a quit attempt in the past twelve months suggesting
that they are not immune to public health pressures to quit. With nearly 70% percent of

Australian smokers indicating they wish to quit and around half of unmotivated to quit
smokers making a quit attempt in the previous twelve months, tobacco control initiatives that
focus on effective, proven interventions that drive and sustain cessation are required in order
to support further reductions in prevalence.
The more stringent definition indicated that less than 1% of the Australian were
hardcore smokers, and this did not change significantly between 2010 and 2016. According
to this definition, these findings indicate that the prevalence of hardcore smoking stabilised
over time. It is plausible that the stabilisation of hardcore smoking reflects a natural limit of
smoking rates in Australia. There has long been acceptance amongst tobacco control
advocates that achieving zero prevalence is unlikely but very close to zero is achievable
through effective tobacco control interventions.[27]
The second key finding of this paper is that we identified sociodemographic correlates
of hardcore smokers, which were fairly consistent for the two definitions. That is, hardcore
smokers were more likely to be male, have lower levels of education attainment, and live in
more disadvantaged socio-economic areas. These findings suggest that rates of hardcore
smoking, and indeed smoking more generally, remain most evident in smokers who
experience the greatest socio-economic disadvantage, experience psychological distress and
who have lower educational attainment. These findings suggest that interventions need to
continue to target these at-risk populations to further reduce smoking rates.
The findings of this paper may have a number of practical and policy implications for
further improving smoking cessation. First, according to both definitions, the rates of
hardcore smoking declined slightly or remained largely unchanged between 2010 and 2016.
It is notable, however, that there was an increase in e-cigarette use during this period. This is
relevant because e-cigarette use is commonly promoted as an effective method to help

hardcore smokers to quit smoking. It is feasible that e-cigarettes are not currently having a
notable impact on reducing the percentage of hardcore smokers in Australia. Although more
research is needed, this is a plausible explanation because the evidence supporting e-cigarette
use for cessation is limited although they may be of some use if used by motivated quitters as
part of a smoking cessation program. [30] This potential benefit however is offset by
evidence demonstrating that e-cigarettes may convert young people to smoking.[31] Extreme
caution should be exercised in how e-cigarettes are regulated and used. We strongly
recommend that future research is needed to investigate whether e-cigarettes are a useful
strategy for hardcore smokers, or whether another strategy would be more effective.
In addition, the percentage of successful quit attempts did not change significantly
between 2013-2016.[4] Nearly a third of smokers had unsuccessful quit attempts and a
quarter of smokers made no change to their smoking behaviour.[4] Whilst there are certainly
smokers who struggle to quit using existing cessation support, it is not the case that
Australia’s remaining smokers are hardened. Tobacco control policy makers should be
sceptical of any proposed intervention which seeks to address a (non-existent) crisis of
hardening. There is, however, a pressing need to achieve increased cessation rates from quit
attempts.
From a policy and intervention perspective, it is worth noting that the majority of
smokers in each wave of the survey had some intention of quitting and cited cost and health
as the main prompts for quitting whilst enjoyment and relaxation were the main reasons for
continued smoking in 2016.[4] Tobacco control initiatives at a population level need to
further understand what smokers mean when they cite enjoyment as the main reason for
continuing. This enjoyment factor appears to function even in the absence of high nicotine
dependence. [32]

Study limitations

There are some limitations of this study that warrant discussion. A major limitation is
the lack of a consistent definition of hardcore smoking. Most studies on hardcore smoking
include at least one criteria to demonstrate established smoking. Emery et al’s definition uses
age and at least 100 cigarettes smoked in a lifetime to establish entrenched smoking
behaviour. However, other criteria such as at least five years smoking history and differing
age ranges are also used in alternative definitions. Our prevalence rates may well be different
had we used a measure such as at least a five year smoking history as opposed to age 26 years
and over as a means of demonstrating established smoking. Another key limitation
(consistent with many studies assessing hardcore smoking) is the lack of a robust measure of
nicotine dependence. Studies of hardcore smoking routinely use 15 CPD as a proxy measure
of dependence and we have, in the absence of more robust measures, done likewise.
Consumption may be more influenced by opportunity to smoke than dependence and so
estimates of hardcore smoking may differ from those that might be obtained with a time to
first cigarette or cotinine measures.
This paper (consistent with many previous studies) demonstrates a link between
hardcore smoking and socioeconomic disadvantage. In this paper socioeconomic status was
assessed using SEIFA, which combines a number of indicators such as employment and
income for a given geographic area. While a highly robust and utilised measure, SEIFA does
not provide an indication of socioeconomic status at an individual level; this is a potential
limitation given possible differences between individual and area socioeconomic status.
A further limitation of this paper is that the NDSHS is not a longitudinal study; rather
it collects data from representative cohorts at different time points which means it is not
possible to track individuals over time. However, this limitation is offset by the large and
representative sample. Longitudinal study of hardcore smokers would be an important

contribution to the literature to better understand the factors influencing smoking behaviour
over time, (e.g., quit attempt successes and failures) and also assess the effectiveness of
tobacco control policies. This research would benefit from focusing on at-risk populations,
such as those from low socioeconomic backgrounds or Aboriginal and Torres Strait Islander
populations.
Finally, whilst the NDSHS is a representative population-based survey it may underrepresent the most disadvantaged populations where rates of smoking are likely to be higher
such as prisoners and inpatients in mental health facilities. It is also a voluntary survey and
hardcore smokers may self-select out of completing the survey.
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Table 1: Weighted participant characteristics according to survey year
Demographic characteristics
Sample size (N=74275)

2010 (%)

2013 (%)

2016 (%)

26648

23855

23772

Smoking prevalence, N (%)

<0.001

Male

2462 (20.17)

1992 (18.64)

1915 (17.56)

Female

2527 (16.57)

1978 (13.70)

1780 (13.02)

Total

4989 (18.35)

3970 (16.14)

3695 (15.26)

4079 (14.68)

3182 (12.44)

2964 (11.88)

Daily smoking prevalence, N (%)
Gender, N (%)

<0.001
0.900

Male

11946 (49.13)

10624 (49.07)

10840 (49.42)

Female

14702 (50.87)

13231 (50.93)

12909 (50.58)

Marital status

0.600

Never married

5229 (25.39)

4862 (24.99)

5252 (28.45)

Divorced/separated/widowed

4541 (13.46)

4189 (13.77)

4394 (11.79)

Married/de facto

15383 (61.15)

14205 (61.24)

13543 (59.76)

Age-groups (yrs)

1.00

12-18

1839 (9.9)

1371 (9.46)

1377 (9.00)

19-29

3563 (18.18)

3110 (18.08)

2928 (17.42)

30-39

4612 (17.07)

4058 (15.98)

3827 (17.01)

40-49

4366 (16.32)

3947 (15.85)

3731 (15.48)

50-59

4438 (14.72)

3861 (15.02)

3718 (14.57)

60-69

4068 (11.57)

4068 (12.51)

4252 (12.84)

70-79

2581 (7.26)

2281 (7.78)

2711 (8.34)

≥ 80

1181 (5.00)

1157 (5.33)

1205 (5.35)

SEIFA Quintile
Quintile 1 (lowest)

p value

<0.001
4664 (18.13)

4081 (17.55)

4654 (20.75)

Quintile 2

4996 (18.57)

4726 (19.57)

4816 (20.13)

Quintile 3

5258 (19.92)

4593 (19.60)

4656 (19.71)

Quintile 4

5981 (22.17)

5257 (22.12)

4860 (19.48)

Quintile 5 (highest)

5748 (21.21)

5198 (21.17)

4763 (19.92)

Education

0.016

Cert IV or less

6169 (42.92)

5637 (41.52)

5514 (39.26)

Associate or undergraduate diploma

2573 (17.03)

2409 (16.51)

2473 (16.36)

Bachelors degree

3593 (24.82)

3554 (25.63)

3821 (27.57)

Post-graduate degree

2339 (15.22)

2459 (16.34)

2549 (16.82)

Kessler 10 Scale

<0.0001

Low

17210 (70.06)

16383 (68.42)

16049 (67.00)

Moderate

5052 (20.03)

4824 (20.91)

4764 (20.79)

High

1800 (7.40)

1754 (7.58)

1995 (8.68)

Very high

608 (2.51)

680 (3.09)

778 (3.53)

Table 2: Weighted proportions of current smokers who have no plan to quit and the
percentage of those smokers with no quit attempt and smoking more than 15CPD
All Smokers

Heavy smokers+ with no

Total

2010

2013

2016

p value

(weighted %)

(weighted %)

(weighted %)

(weighted %)

unadjusted

N=12654^

N=4989^

N=3970^

N=3695^

1887 (43.89)

824 (49.24)

588 (43.56)

475 (38.68)

<0.0001

plan to quit

No quit attempt in the past

1791 (47.61)

657 (44.86)

600 (49.35)

534 (48.80)

0.77

3914 (29.60)

1529 (29.05)

1235 (29.20)

1150 (30.56)

0.16

3914 (5.08)

1529 (5.49)

1235 (4.92)

1150 (4.85)

0.021

12 months with no plan to
quit

No plan to quit in smoking
population
Smokers with no plan to
quit: population
prevalence
+Heavy

smokers were smokers who smoked ≥15 CPD

^ N refers to the total number of current smokers overall and for each survey wave.

Table 3: Multivariate logistic regression analysis examining predictors of no quit intent
across the three surveys (N = 74,252+)
Predictor variables

Crude OR (95% CI)

Adjusted OR (95% CI)

2010

Ref

Ref

2013

0.89 (0.85-0.94)*

0.91 (0.86-0.97)

2016

0.88 (0.73-1.05)

0.84 (0.72-0.98)

Female

Ref

Ref

Male

1.33 (1.08-1.66)*

1.37(1.30-1.44)*

12-18

0.38 (0.26-0 .57)*

0.33 (0.29- 0.39)*

19-29

Ref

Ref

30-39

0.73 (0.55-0.96)*

1.08 (0.72-1.60)

40-49

0.88 (0.73-1.05)

1.30 (1.13-1.48)*

50-59

0.94 (0.57-1.54)

1.33 (1.20-1.49)*

60-69

0.69 (0.52-0.91)*

0.97 (0.79-1.19)

70-79

0.51 (0.42-0.61)*

0.65 (0.52-0.80)*

80+

0.30 (0.23-0.39)*

0.33 (0.21-0.53)*

Married/de facto

Ref

Ref

Never married

1.75 (0.94-3.20)

2.08 (1.73-2.51)*

Widowed/divorced/separated

1.97 (1.47-2.63)

2.11 (2.00-2.23)*

Survey year

Gender

Age group

Marital status

SEIFA Quintile*

Quintile 5 (highest)

Ref

Ref

Quintile 4

1.18 (0.95-1.47)

1.13 (0.94-1.35)

Quintile 3

1.53 (1.24-1.90)*

1.43 (1.26-1.61)*

Quintile 2

1.88 (1.52-2.33)*

1.71 (1.51-1.93)*

Quintile 1 (lowest)

2.41 (1.67-3.48)*

2.12 (1.69-2.65)*

Post-grad

Ref

Ref

Bachelors

1.20 (0.92-1.55)

1.13 (0.87-1.47)

Associate/undergrad Dip.

1.69 (1.40-2.04)*

1.57 (1.29-1.92)*

Cert. IV or less

2.09 (1.89-2.32)*

1.77 (1.58-1.99)*

Low

Ref

Ref

Moderate

1.11 (1.02-1.21)*

1.07 (1.01-1.14)

High

1.56 (1.27-1.90)*

1.37 (1.23-1.53)*

Very High

2.05 (1.57-2.69)*

1.75 (1.52-2.02)*

Highest Qualification

Kessler 10 score

*significant at 95% CI
+ 23

individuals had missing data on all variables and so were excluded from these analyses.

Table 4: Weighted frequencies and proportions of current smokers meeting Emery et al’s
definition of hardcore smoking and the associated hardcore smoking characteristics
All Smokers

Total

2010

2013

2016

Unadjusted p

(%)

(%)

(%)

(%)

value

N=12654^

N=4989^

N=3970^

N= 3695^

All smokers: Aged 26yrs

10969 (79.74)

4275 (78.57)

3436 (79.01)

3258 (81.73)

0.52

All smokers: No quit

3136 (25.53)

1207 (24.94)

1004 (25.21)

925 (26.49)

0.77

3771 (29.43)

1489 (29.06)

1177 (28.97)

1105 (30.29)

0.16

5179 (37.87)

2283 (42.77)

1620 (38.14)

1276 (32.25)

<0.0001

748 (5.31)

307 (5.56)

240 (5.11)

201 (5.24)

0.054

748 (0.88)

307 (1.02)

240 (0.83)

201 (0.80)

0.062

attempt in the past 12
months

All smokers: No plan to
quit

All smokers: Heavy
smokers+,

‘Hardcore smoker’ in
smoking population

‘Hardcore smoker’
population prevalence
+Heavy

smokers were smokers who smoked ≥15 CPD.

^ N refers to the total number of current smokers overall and for each survey wave.

Table 5: Predictors of hardcore smoking using Emery et al’s definition (Multivariate logistic
regression analysis for hardcore smokers and hardcore smoking variables according to
sociodemographic status and psychological distress (N = 64,080)
Predictor variables

Crude OR (95% CI)

Adjusted OR (95% CI)

2010

REF

REF

2013

0.81 (0.60-1.08)

0.83 (0.68-1.02)

2016

0.78 (0.59-1.03)

0.75 (0.60-0.94)*

Female

REF

REF

Male

1.52 (1.19– 1.94)*

1.61 (1.34-1.92)*

26-29

REF

REF

30-39

1.15 (0.65-2.06)

1.41 (0.89-2.24)

40-49

1.70 (1.24-2.31)*

2.11 (1.35-3.29)*

50-59

1.87 (1.11-3.15)*

2.23 (1.42-3.48)*

60-69

1.44 (0.91-2.29)*

1.69 (1.07-2.68)*

70-79

0.75 (0.41-1.36)

0.79 (0.46-1.36)

80+

0.40 (0.17-0.94)*

0.38 (0.17-0.83)*

Married/de facto

REF

REF

Never married

0.84 (0.22-3.24)

2.33 (1.80-3.00)*

Widowed/divorced/separated

2.07 (1.55-2.76)*

2.08 (1.68-2.57)*

REF

REF

Survey year

Gender

Age group

Marital status

SEIFA Quintile*
Quintile 5 (highest)

Predictor variables

Crude OR (95% CI)

Adjusted OR (95% CI)

Quintile 4

1.63 (1.11-2.39)*

1.47 (1.01-2.15)*

Quintile 3

2.56 (1.95-3.40)*

2.21 (1.53-3.19)*

Quintile 2

3.24 (2.12-4.96)*

2.69 (1.88-3.84)*

Quintile 1 (lowest)

4.65 (3.20-6.76)*

3.69 (2.59-5.27)*

Post-grad

REF

REF

Bachelors

1.11 (0.57-2.17)

1.18 (0.73-1.91)

Associate/undergrad Dip.

2.04 (0.73-5.75)

1.92 (1.20-3.07)*

Cert. IV or less

2.42 (1.30-4.44)*

2.05 (1.36-3.11)*

Low

REF

REF

Moderate

1.03 (0.92-1.15)

1.07 (0.86-1.34)

High

1.45 (1.01-2.10)*

1.35 (1.02-1.80)*

Very High

1.04 (0.35-3.12)

0.94 (0.60-1.47)

Highest Qualification

Kessler score

*significant at 95% CI

